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(57)Abstract: 

PURPOSE: To realize high quality display having 
sufficiently high luminance and controlled display 
defects. 

CONSTITUTION: Since a black matrix 108 is disposed 
on the TFT substrate side of this liq. crystal display 
element but is not disposed at parts confronting 
scanning lines 104, electric capacity is not formed 
between the matrix 108 and the scanning lines 104 
made of a metal or semiconductor through an 
insulating layer, accordingly the problem of 
occurrence of display defects due to such electric 
capacity is solved. Since the black matrix 108 is 
disposed on the TFT substrate side, high alignment 
accuracy is not required at the time of combining 
substrates, the rate of opening to a pixel electrode 
105 can be increased and the luminance of picture 
elements can be enhanced. High quality display having 
high luminance can be attained. 
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CLAIMS 



[Claim(s)] 

[Claim l] The active matrix type liquid 
crystal display element characterized by 
providing substantially the shading film 
arranged by the aforementioned 
switching element substrate so that the 
gap of the aforementioned pixel 
electrodes may be covered that there is 
nothing, alias a wrap, for the 
aforementioned scanning line in the 
active matrix type liquid crystal display 
element characterized by providing the 
following. Matrix wiring which consists of 
two or more scanning line and two or 
more signal lines. The pixel electrode 
installed in each intersection of the 
aforementioned matrix wiring. The 
switching element substrate which has 
the transistor switching element 
connected to the aforementioned pixel 
electrode and the aforementioned matrix 
wiring. The liquid crystal constituent 
pinched between the opposite substrate 
which has the counterelectrode which 
counters the aforementioned pixel 
electrode, and the aforementioned 
switching element substrate and the 
aforementioned opposite substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] this invention 
relates to the active matrix type liquid 
crystal display element using the 
switching element which consists of TFT 
(TFT). 
[0002] 

[Description of the Prior Art] The liquid 
crystal display element is briskly used as 
display devices, such as television and 
graphic display. There are some which 
especially an active matrix type liquid 
crystal display element has high-speed 
responsibility, and it was suitable for 
high pixel number-ization, and it was 
expected as what realizes 
high definition-izing of a display screen, 
enlargement, color screen-ization, etc., 
and research and development were 
furthered, and were already put in 
practical use also in it. 
[0003] This active matrix type liquid 
crystal display element is prepared so 
that the scanning line and a signal line 
may be intersected perpendicularly on a 
transparent insulating substrate, and it 
arranges a switching element and a pixel 
electrode for every intersection of the 
scanning line and signal line, respectively. 
[0004] Since drive control of each pixel is 
performed by this switching element in 
distribution, the high speed drive of a 
pixel is attained and the formation of a 
high pixel number and large area-ization 
are attained. 

[0005] As a switching element, the TFT 
(following and TFTThin Film Transistor 
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and abbreviated name) which has a steep 
on-off property corresponding to the 
purpose of use is usually used. 
[0006] TFT is a kind of an insulated-gate 
type field-effect transistor, for example, a 
drain is connected to a signal line and the 
source is connected to the pixel electrode 
for the gate at the scanning line. 
[0007] If a scanning pulse is supplied to 
the gate, between the drain of TFT which 
has the gate, and the sources will be in 
switch-on, and a signal level will be 
impressed to a pixel electrode through a 
drain and the source from a signal line, 
the time of the scanning pulse not being 
supplied to the gate - between the source 
of the TFT, and drains - high - since it is 
in the state [ **** ], the signal level from 
a drain is not impressed to the pixel 
electrode connected to the source, but the 
potential of a pixel electrode is held Such 
switching operation is performed in TFT. 
[0008] The thing using amorphous silicon 
(a Si) or polycrystal silicon (poly-Si) as 
this TFT is common. 
[0009] TFT using amorphous silicon 
(a SO is suitable for the flat TV or a 
large-sized liquid crystal display called 
the display for OA from the feature that it 
can form over a large area on a glass 
substrate. On the other hand, since TFT 
using polycrystal silicon (poly-Si) can also 
form the circumference drive circuit on 
the same substrate according to the 
existing manufacture process satisfactory 
to the drive of liquid crystal at one even if 



it forms the dimension of TFT small with 
10-200 [cm/Vs], since the mobility of a 
carrier is high, it is suitable for the liquid 
crystal display used for the viewfinder 
and projection TV of the video camera 
with which a miniaturization and highly 
minute -ization are demanded. 
[0010] The plan showing the display pixel 
field portion of the conventional liquid 
crystal display element which has the 
TFT substrate for which drawing 8 used 
polycrystal silicon, and drawing 9 are 
cross sections which meet the AB line. 
[0011] The display pixel field portion of 
this liquid crystal display element has 
TFT801, a signal line 803, the scanning 
line 804, the pixel electrode 805, and the 
storage capacitance 806. 
[0012] The principal part consists of the 
gates 813 which consist of the barrier 
layer 811 which TFT801 becomes from 
polycrystal silicon, a gate insulator layer 
812, and polycrystal silicon of low 
resistance. 

[0013] By both side of the portion which 
meets the gate 813 of a barrier layer 811, 
the phosphorus (P) which is n type 
dopant is doped, it considers as low 
resistance, and the source 814 and the 
drain 815 are formed. A drain 815 is the 
aluminum (aluminum) and chromium 
which penetrate the layer insulation film 
802 in a contact hole (Cr). It connects 
with the signal line 803 through the 
interlayer connection polar zone which 
consists of two-layer structure. Moreover, 
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the source 814 is the aluminum 
(aluminum) and chromium which 
penetrate the layer insulation film 802 in 
a contact hole (Cr). It connects with the 
pixel electrode 805 which consists of a 
transparent electrode of ITO through the 
interlayer connection electrode 822 which 
consists of two-layer structure. Moreover, 
the gate 813 is formed in the scanning 
line 804 and one with the polycrystal 
silicon of low resistance. 
[0014] Moreover, the edge 821 of a barrier 
layer 811 is arranged so that the 
storage capacitance line 807 may be 
countered through the edge 831 of the 
gate insulator layer 812. This 
storage -capacitance line 807 carries out 
patterning of the polycrystal silicon film 
of low resistance of the aforementioned 
gate 813 and this layer, and is formed. 
The storage capacitance 806 is formed by 
the edge 821 of these barrier layers 811, 
the edge 831 of the gate insulator layer 
812, and the storage-capacitance line 807. 
[0015] By the way, that to which 
especially the above TFT used the 
amorphous silicon (a-Si) for the barrier 
layer has remarkable generating of a 
photocurrent so that clearly also from 
this amorphous silicon being used for the 
solar battery. Generating of this 
photocurrent is generated also in TFT 
which used polycrystal silicon. If light is 
irradiated by TFT from the exterior, a 
photocurrent will occur and TFT will 
malfunction. Then, in order to prevent 



generating of such a photocurrent, it is 
necessary to prepare the shading film for 
intercepting the light irradiated by TFT 
from the exterior. 
[0016] drawing 10 shows the 
above-mentioned TFT substrate 800 and 
the opposite substrate 900 countered and 
prepared in this - an ellipsis **** view 
and drawing 11 are the cross sections of 
the opposite substrate 900 in part 
[0017] The counterelectrode 905 which 
the opposite substrate 900 becomes from 
the black matrix 908, a light filter 903, 
and the transparent electrode of ITO is 
arranged. 

[0018] On the glass insulating substrate 
901, the black matrix 908 which comes to 
carry out photo etching of the thin film 
which consists of a metal like the 
chromium (Cr) which formed membranes 
by sputtering etc. is formed. The light 
filter 903 is formed in the upper layer of a 
staining technique, a pigment-content 
powder method, or print processes. The 
orientation film 907 which carries out 
rubbing processing of the front face, and 
serves as a transparent-electrode layer 
which furthermore turns into the upper 
layer from ITO as a counterelectrode 905 
so that orientation of the liquid crystal 
may be carried out, while preventing 
exposing it to liquid crystal directly is 
formed. 

[0019] The black matrix 908 is the 
shading film which comes to carry out 
photo etching of the thin film which 
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consists of a metal like the chromium (Cr) 
formed on the opposite substrate 900 as 
mentioned above, as shown in drawing 
10 , it has opening only into the portion 
which counters a pixel electrode, and it is 
formed in a pattern which covers other 
portions, i.e., the portion which counters 
the gap of a pixel electrode and a pixel 
electrode, and shades. 
[0020] The opposite substrate 900 
counters the TFT substrate 800, and 
when a position is doubled correctly and 
it is put together, light passes and it is 
made opening of this black matrix 908 to 
be located in right above [ of the pixel 
electrode 805 on the TFT substrate 800 ], 
and for light not to pass along the portion 
of the pixel electrode 805 in the portion 
and TFT of a gap of the other signal lines 
803, the scanning line 804, and the pixel 
electrode 805. 

[0021] The fall of the contrast ratio by the 
light which passes the portion of the gap 
of the matrix wiring and the pixel 
electrode 805 which consist of a signal 
line 803, the scanning line 804, etc., and 
leaks by this black matrix 908 while 
intercepting the light which is going to be 
irradiated by TFT801 and protecting the 
malfunction of TFT by the photocurrent 
from the exterior is prevented. 
[0022] 

[ProblemCs) to be Solved by the 
Invention] However, usually, although 
arranged at an opposite substrate side, at 
this time, if the position of a TFT 



substrate and an opposite substrate 
shifts, it will pass the gap portion 
between wiring and the pixel electrodes 
805 of a signal line 803, the scanning line 
804, etc., and, as for the above black 
matrices, light leaks. It becomes the 
cause that this display is poor, for 
example, the pixel of the portion 
corresponding to the light which leaked 
in the case of the liquid crystal display 
element in white mode looks [ switch / 
always / the light ] bright, and there is a 
problem of becoming the cause of the fall 
of a contrast ratio, display unevenness, 
etc. that a display is poor. 
[0023] Then, although highly precise 
alignment is needed in case a TFT 
substrate and an opposite substrate are 
combined, such highly precise alignment 
is not easy. It is a vertical angle when an 
example of this alignment precision is 
shown. A manufacturing-technology top 
is difficult for being about ** 2micrometer 
and an about 10 inches thing, being about 
** 3micrometer, and usually, raising 
alignment precision more than this with 
a liquid crystal display element with a 
size of about 5 inches. And since it 
becomes remarkable [ detailed-izing ] 
further [ the pixel size of a liquid crystal 
display element ] corresponding to 
highly minute-izing, it is possible that 
this alignment continues to become 
difficult further. 

[0024] The method of arranging a black 
matrix so that the size grade pixel 
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electrode of the aforementioned 
alignment precision may be overlapped 
as a cure to such a position gap is usually 
adopted. If it does in this way the size of 
the aforementioned overlap portion can 
absorb the position gap at the time of 
combining a TFT substrate and an 
opposite substrate. However, the 
effective-area product to the pixel 
electrode of the part black matrix 
becomes small, and preparing an overlap 
portion with a pixel electrode in a black 
matrix has the problem that the part of 
decline in the numerical aperture and the 
brightness of a pixel fall. 
[0025] Furthermore, by the TFT 
substrate and the opposite substrate, 
although the heat histories in the 
manufacture process differ, since the 
degrees of expansion by heat and 
expansion and contraction differ, the 
pitch of the pattern of both substrates 
itself shifts into a manufacture process, 
and the problem that exact alignment 
becomes difficulty further also has it. 
Although the overlap portion of the 
aforementioned black matrix must be 
further enlarged in order to solve this 
problem, the effective are a product to the 
pixel electrode of a black matrix becomes 
small further by this, and there is a 
problem that the brightness of a pixel 
falls further. 

[0026] Thus, in arranging a black matrix 
in an opposite substrate side, there is a 
problem of the position gap at the time of 



combining a TFT substrate and an 
opposite substrate. 

[0027] Then, it is possible to make a black 
matrix to a TFT substrate side. It is 
because it is realizable to the alignment 
precision of the pixel electrode on the 
same substrate, and a black matrix, and 
about 1 micrometer. 
[0028] However, when making a black 
matrix to a TFT substrate side in this 
way, the structure of a TFT substrate 
becomes complicated, and a manufacture 
process will also become complicated, and 
there is a problem that a manufacturing 
cost rises from the fall of the yield etc. 
[0029] Moreover, although a black matrix 
is usually formed by metal thin film like 
chromium (Cr), there is a problem that 
electrostatic capacity will be formed by 
being arranged so that such a metal thin 
film may approach the upper layer or the 
lower layer of matrix wiring of the 
scanning line etc. or TFT at these and 
may cover these. 

[0030] It is a scanning pulse passing 
through the inside of the scanning line to 
especially be greatly influenced of such 
electrostatic capacity, and if delay and a 
wave provincial accent arise to a 
scanning pulse and time delay energizing 
and the malfunction of TFT occur and 
lengthen with the aforementioned 
electrostatic capacity, the problem that a 
poor display occurs is in the picture on a 
liquid crystal display element. 
[0031] The place which accomplished in 
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order that this invention might solve 
such a problem, and is made into the 
purpose By providing a wrap black 
matrix with a sufficient precision, the gap 
and TFT between matrix wiring and pixel 
electrodes, such as a signal line It is in 
offering the liquid crystal display element 
which solved the problem of generating 
with the poor display of the liquid crystal 
display element which solves the problem 
of a fall of the brightness of a display 
pixel, and originates in time delay 
energizing and the malfunction of TFT, 
had sufficient brightness and suppressed 
generating with a poor display and which 
realizes high-definition image display. 
[0032] 

[Means for Solving the Problem] In order 
to solve the above-mentioned problem, 
the active matrix type liquid crystal 
display element of this invention The 
matrix wiring which consists of two or 
more scanning line and two or more 
signal lines, and the pixel electrode 
installed in each intersection of the 
aforementioned matrix wiring, The 
switching element substrate which has 
the transistor switching element 
connected to the aforementioned pixel 
electrode and the aforementioned matrix 
wiring, In the active matrix type liquid 
crystal display element which has the 
liquid crystal constituent pinched 
between the opposite substrate which has 
the counterelectrode which counters the 
aforementioned pixel electrode, and the 



aforementioned switching element 
substrate and the aforementioned 
opposite substrate It is characterized by 
providing substantially the shading film 
arranged by the aforementioned 
switching element substrate so that the 
gap of the aforementioned pixel 
electrodes may be covered that there is 
nothing, alias a wrap, for the 
aforementioned scanning line. 
[0033] In addition, the upper layer of the 
aforementioned switching element 
substrate or a lower layer may also 
prepare even the interlayer of a layer 
structure the aforementioned shading 
film and the so-called black matrix. 
However, at this time, a black matrix 
intercepts the light from the outside 
which carries out incidence to TFT so 
that TFT may not be hit, and it must be 
arranged so that light may not leak from 
the gap of the aforementioned pixel 
electrodes. 

[0034] Moreover, depending on the case, 
you may arrange a black matrix so that 
not only the scanning line but a signal 
line may not be covered. 
[0035] Moreover, as long as it is the grade 
to which the electrostatic capacity formed 
between the scanning lines can disregard 
this black matrix substantially 
depending on the position and the 
configuration where it is arranged, you 
may arrange so that the scanning line 
may be covered partially, or so that the 
scanning line may be made to overlap. 
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For example, it is because a certain 
amount of overlap is required to prevent 
this although it is also considered that 
the light which carries out incidence from 
diagonal crossing to the aforementioned 
switching element substrate when the 
black matrix is arranged by the layer 
which kept a certain amount of distance 
from the layer in which TFT and the 
scanning line were arranged hits TFT, or 
that such a light will leak from a part for 
opening. 
[0036] 

[Function] Since the black matrix as a 
shading film is prepared in the TFT 
substrate (so-called switching element 
substrate) side which has the matrix 
wiring and the TFT element which 
consist of the scanning line and a signal 
line, a pixel electrode, etc., it does not 
have the problem [ light / by gap of the 
alignment between substrates like / at 
the time of being prepared in a 
counterelectrode side ] / of leakage, and 
can cover the gap and TFT between 
matrix wiring and a pixel electrode with 
a sufficient precision. Therefore, the 
overlap of a black matrix and a pixel 
electrode can be made very small, and the 
problem of a fall of the brightness of the 
display pixel resulting from the fall of the 
effective-area product of a black matrix to 
a pixel electrode can be solved. 
[0037] Moreover, in the scanning line, 
since it is arranged so that the gap of 
electrodes may be covered that there is 



nothing, as for this black matrix, 
electrostatic capacity is not formed 
between the scanning lines which consist 
of a metal or a semiconductor through an 
insulating layer, alias a wrap. The wave 
provincial accent of the scanning pulse 
which originated in electrostatic capacity 
by this, the malfunction of TFT by delay, 
and generating of time delay energizing 
can be suppressed, the poor display of a 
liquid crystal display element can be 
canceled, and high-definition image 
display which suppressed generating 
with a poor display with sufficient 
brightness can be realized. 
[0038] 

[Example] Hereafter, the example of the 
active matrix type liquid crystal display 
element of this invention is explained in 
detail based on a drawing. 
[0039] (Example 1) The plan showing the 
display pixel portion of the active matrix 
type liquid crystal display element of the 
1st example which drawing 1 requires for 
this invention, the cross section with 
which drawing 2 meets the A-B line, and 
drawing.3 are the plans which looked at 
the active matrix type liquid crystal 
display element of the 1st example from 
the transparent insulating-substrate side 
made from a quartz. 
[0040] The active matrix type liquid 
crystal display element of this 1st 
example has the TFT substrate by which 
the black matrix was arranged in the 
lower layer of TFT, the opposite substrate 
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which counters this, and the liquid 
crystal constituent pinched among both 
these substrates. 

[0041] Here, it explains focusing on the 
TFT substrate in which the black matrix 
was arranged as the principal part of this 
example. 

[0042] As for the display pixel portion of 
the TFT substrate of this example, the 
principal part consists of TFT101, a 
signal line 103, the scanning line 104, a 
pixel electrode 105, a storage capacitance 
106, and a black matrix 108. 
[0043] As the layer structure From a 
lower layer on the transparent insulating 
substrate 100 made from a quartz as a 
shading film which becomes order from 
metal membranes or those silicide films, 
such as titanium (Ti) and a tungsten (W), 
etc. The ** black matrix 108, a silicon 
oxide 0 [ Si02 ] A film 109, polycrystal 
silicon The barrier layer 111 of TFT 
which consists of (poly Si), the gate 
insulator layer 112, the gate 113 that 
consists of polycrystal silicon (poly Si) of 
low resistance, the scanning line 104 and 
the storage -capacitance line 107, the 
layer insulation film 102, the pixel 
electrode 105 that consists of a 
transparent electrode like ITO, 
aluminum (aluminum) and chromium 
(Cr) The signal line 103 and the 
interlayer connection electrode 122 which 
consist of two-layer structure, and SiNx 
from - the becoming protective coat 123 
is formed 



[0044] The principal part consists of a 
barrier layer 111 which has the source 
114 and the drain 115 of the 
above-mentioned [TFT101 as a switching 
element], a gate insulator layer 112, and 
the gate 113. 

[0045] Both the sides of the portion which 
meets the gate 113 of a barrier layer 111 
dope the phosphorus (P) which is n type 
dopant, and consider as low resistance, 
and the source 114 and the drain 115 are 
formed. A drain 115 is the aluminum 
(aluminum) and chromium which 
penetrate the layer insulation film 102 in 
a contact hole (Cr). It connects with the 
signal line 103 which consists of 
two-layer structure. Moreover, the source 
114 is the aluminum (aluminum) and 
chromium which penetrate the layer 
insulation film 102 in a contact hole (Cr). 
It connects with the pixel electrode 105 
which consists of a transparent electrode 
of ITO through the interlayer connection 
electrode 122 which consists of two-layer 
structure. Moreover, the gate 113 is 
formed in the scanning line 104 and one 
with the polycrystal silicon of low 
resistance. 

[0046] Moreover, the edge 121 by the side 
of the source of a barrier layer 111 is 
arranged so that the storage -capacitance 
line 107 may be countered through the 
edge 131 of the gate insulator layer 112. 
This storage -capacitance line 107 carries 
out patterning of the polycrystal silicon 
film of low resistance of the 
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aforementioned gate 113 and this layer, 
and is formed. The storage capacitance 
106 which is MOS capacity is formed by 
the edge 121 of a barrier layer 111, the 
edge 131 of the gate insulator layer 112, 
and the storage-capacitance line 107. 
[0047] And for the black matrix 108, 
thickness is abbreviation although the 
portion of a slash showed drawing 1 . It is 
the shading film which is 200nm, and it is 
arranged so that the gap and TFT101 of 
the matrix wiring and the pixel electrode 
105 with which the scanning line 104 and 
a signal line 103 come to cross may be 
covered and the pixel electrode 105, the 
scanning line 104, a signal line 103, and 
the storage-capacitance line 107 may not 
be covered. However, as shown in 
drawing 3 , in order to prevent the 
leakage of light more certainly, some 
overlap is prepared within limits which 
do not have the influences of the fall of a 
contrast ratio etc. 

[0048] since it corresponds to a gap of the 
alignment in the black matrix arranged 
like before at the opposite substrate side 
- overlap of a black matrix and a pixel 
electrode 2 - or About 3 micrometers 
was the need and the numerical aperture 
for opening in case the pitch between the 
pixel is 60 micrometers was 30%. 
However, it sets to the black matrix 108 
concerning this invention, and is the size 
of the above overlap. Since it can be made 
1 micrometer or less, high- definition 
image display which could make the 



numerical aperture for the opening large 
even to 40%, suppressed the fall of the 
brightness and contrast ratio which are a 
pixel, and suppressed generating with a 
poor display with sufficient brightness 
has been realized. 

[0049] Moreover, the black matrix 108 
does not have the thing for which 
electrostatic capacity is formed between 
the scanning lines 104 through the 
silicon-oxide (Si02) film 109 as an 
insulating layer etc. since it is arranged 
that there is nothing, alias a wrap, in the 
scanning line 104, the malfunction and 
time delay energizing of TFT101 by the 
wave provincial accent of the scanning 
pulse resulting from such electrostatic 
capacity or delay are suppressed, and the 
poor display of a liquid crystal display 
element is canceled. In this way, the 
high- definition image display which 
suppressed generating with a poor 
display with sufficient brightness is 
realizable. 

[0050] Moreover, the thing of the black 
matrix 108 of this example for which 
electrostatic capacity is formed between 
the black matrix 108 and a signal line 
103 since it is arranged that there is 
nothing, alias a wrap, is lost in a signal 
line 103, and problems, such as change of 
the signal level resulting from this 
electrostatic capacity, are also solved. 
[0051] Furthermore, since the metal 
black matrix 108 is formed in the lower 
layer of the gap between a signal line 103 
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and the pixel electrode 105 so that clearly 
[ drawing 2 and drawing 3 ], this 
functions like an electric shield and it 
suppresses the cross talk between a 
signal line 103 and the pixel electrode 
105. Potential change of the pixel 
electrode 105 which originates in the 
cross talk between signal lines 103 by 
this is suppressed, it was checked by 
0.3 % to the potential rate of change of 
the liquid crystal display element 
concerning the conventional technology 
being 1.0 %, when potential change of the 
pixel electrode 105 resulting from such a 
cross talk is actually measured in the 
time of impressing the voltage about [ of a 
counterelectrode ] 0.7 % and potential in 
the time of the potential rate of change in 
the liquid crystal display element of this 
example not impressing voltage to the 
black matrix 108 that until reduction can 
be carried out 

[0052] The order of the process is 
explained for such a manufacture method 
of the active matrix type liquid crystal 
display element of this example simple 
later on. 

[0053] On the transparent insulating 
substrate 100 made from a quartz, it is 
thickness. ** of metal membranes, such 
as about 200nm titanium (Ti) and a 
tungsten (W), forms the silicide film etc. 
by the sputtering method etc., it carries 
out patterning by photo etching etc., and 
it forms the black matrix 108. 
[0054] To a degree The silicon-oxide 



(Si02) film 109 of about 800nm thickness 
is formed all over a substrate by 
ordinary-pressure CVD or the plasma 
CVD method. 

[0055] Next, a polycrystal silicon (poly-Si) 
film is formed by reduced pressure CVD. 
At 600 degrees, after [ 24 hours ] carrying 
out solid phase growth, patterning is 
carried out, and a barrier layer 111 is 
obtained. The edge 121 by the side of the 
source 114 of this barrier layer 111 is 
formed so that it may be used as an 
electrode of a storage capacitance 106, 
and it may counter with the 
storage -capacitance line 107. And the 
gate insulator layer 112 is formed in the 
front face of this barrier layer 111 by the 
oxidizing [ thermally ] method. 
[0056] Next, a polycrystal silicon (poly-Si) 
film is formed by reduced pressure CVD, 
patterning of this is carried out, and the 
gate 113, the scanning line 104, and the 
storage -capacitance line 107 are formed. 
The phosphorus (P) which is n type 
dopant is driven into a barrier layer 111 
with ion-implantation, and the source 114 
and a drain 15 are formed. 
[0057] Next, a silicon oxide (Si02) is 
formed by reduced pressure CVD as a 
layer insulation film 102, and an ITO film 
is further formed by the sputtering 
method as a pixel electrode 105. 
[0058] And a contact hole is opened in the 
layer insulation film 102, and they are 
aluminum (aluminum) and chromium on 
it (Cr). The signal line 103 and the 
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interlayer connection electrode 122 which 
consist of two-layer structure are formed. 
[0059] and these upper whole •■ a wrap -• 
like -■ SiNx from - the becoming 
protective coat 123 is formed using a 
plasma CVD method 
[0060] Thus, since the black matrix 108 is 
formed in right above [ of the transparent 
insulating substrate 100 made from a 
quartz ] and a next process can apply the 
almost conventional manufacture process, 
the active matrix type liquid crystal 
display element of this example does not 
almost have elevation of the complicated 
pod which adds a special manufacture 
process, and a manufacturing cost, either, 
and it is excellent [ element ] even if it 
sees from the field of the manufacture 
method. 

[0061] (Example 2) The plan in which 
drawing 4 shows the pixel portion of the 
active matrix type liquid crystal display 
element of the 2nd example of this 
invention, and drawing 5 are cross 
sections which meet the A-B line. In 
addition, in order to simplify an 
understanding of the main point of this 
invention in this drawing, the display 
pixel portion of the active matrix type 
liquid crystal display element of the 
structure which omitted the storage 
capacitance is shown. 
[0062] The layer structure of the display 
pixel portion of the TFT substrate of this 
example As shown in drawing 5 , 
sequentially from a lower layer on the 



transparent insulating substrate 200 
made from a quartz Polycrystal silicon 
The barrier layer 211 of TFT which 
consists of (poly-Si), the gate insulator 
layer 212, the gate 213 that consists of 
polycrystal silicon (poly-Si) of low 
resistance and the scanning line 204, the 
layer insulation film 202, the pixel 
electrode 205 that consists of a 
transparent electrode like ITO, 
aluminum (aluminum) and chromium 
(Cr) The signal line 203 and the 
interlayer connection electrode 222 which 
consist of two-layer structure, and SiNx 
from - as a shading film which consists of 
metal membranes or those silicide films, 
such as the becoming protective coat 223 
and titanium (Ti), and a tungsten (W) 
The ** black matrix 208 is formed. 
Thickness of this black matrix 208 It 
could be 200nm. Moreover, thickness of a 
protective coat 223 It could be 300nm. 
[0063] Thus, the superficial configuration 
of the black matrix 208 arranged at the 
best layer of a TFT substrate covers the 
gap and TFT201 of pixel electrode 205, as 
shown in drawing 4 , and the pixel 
electrode 205 and the scanning line 204 
are arranged by configuration which is 
not covered. However, in order to prevent 
the leakage of light more certainly, some 
overlap is prepared within limits which 
do not have the influences of the fall of a 
contrast ratio etc. Size of this overlap It is 
1 micrometer or less and high-definition 
image display which could make the 
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numerical aperture for opening to the 
pixel electrode 205 large even to 40%, 
suppressed the fall of the brightness and 
contrast ratio which are a pixel, and 
suppressed generating with a poor 
display with sufficient brightness is 
realized. 

[0064] moreover, when potential change 
of the pixel electrode 205 resulting from 
the cross talk between a signal line 203 
and the pixel electrode 205 was measured, 
even if it did not impress voltage to the 
black matrix 208 in this 2nd example to 
potential rate of change [ in / 1.0 % and 
the liquid crystal display device of the 1st 
example / in the potential rate of change 
of the liquid crystal display element 
concerning the conventional technology ] 
being 0.7 %, the potential rate of change 
of the pixel electrode 205 became 0.5 % 
Since the black matrix 208 of the 2nd 
example is approached and formed in the 
pixel electrode 205 and the signal line 
203 rather than the 1st example, this is 
because the electric shielding effect was 
heightened. 

[0065] (Example 3) The plan in which 
drawing 6 shows the pixel portion of the 
active matrix type liquid crystal display 
element of the 3rd example of this 
invention, and drawing 7 are cross 
sections which meet the A-B line. In this 
drawing, in order to simplify an 
understanding of the main point of this 
invention, the active matrix type liquid 
crystal display element of the structure 



which omitted the storage capacitance is 
shown. 

[0066] In this 3rd example, rather than 
the matrix wiring and TFT301 which 
consist of the scanning line 304 and a 
signal line 303, the black matrix 308 is 
the upper layer, and is arranged in the 
position of a lower layer [ electrode / pixel 
/ 305 ]. And the superficial configuration 
covers the gap and TFT301 of pixel 
electrode 305, and the pixel electrode 305 
and the scanning line 304 are arranged 
by configuration which is not covered. 
However, in order to prevent the leakage 
of light more certainly, some overlap is 
prepared within limits which do not have 
the influences of the fall of a contrast 
ratio etc. Size of this overlap It is 1 
micrometer or less and high -definition 
image display which could make the 
numerical aperture for opening to the 
pixel electrode 305 large even to 40%, 
suppressed the fall of the brightness and 
contrast ratio which are a pixel, and 
suppressed generating with a poor 
display with sufficient brightness is 
realized. 

[0067] The layer structure of the display 
pixel portion of the TFT substrate of this 
example As shown in dra wing 7 
Sequentially from a lower layer, on the 
transparent insulating substrate 300 
made from a quartz Polycrystal silicon 
The gate 313 and the scanning line 304, 
the layer insulation film 302, aluminum 
(aluminum) and chromium (Cr) that 
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consist of the barrier layer 311 of TFT 
which consists of (poly-Si), a gate 
insulator layer 312, and polycrystal 
silicon (poly-Si) of low resistance The 
signal line 303 and SiNx which consist of 
two-layer structure a shell - as a shading 
film which consists of metal membranes 
or those silicide films, such as the layer 
insulation film 324, titanium (Ti), and a 
tungsten (W) the ** black matrix 308 and 
SiNx from - the becoming protective coat 
323 and the pixel electrode 305 which 
consists of an interlayer connection 
electrode 322 and a transparent electrode 
like really formed ITO are formed 
[0068] Thickness of this black matrix 308 
It is each about the thickness of 200nm, a 
protective coat 323, and the layer 
insulation film 324. It could be 200nm. 
[0069] By arranging the black matrix 308 
as mentioned above, the potential rate of 
change resulting from the cross talk of 
the pixel electrode 305 was further 
reduced rather than the 2nd example in 
this example. It was 0.4%. Since the 
black matrix 208 of the 2nd example 
approaches further the pixel electrode 
205 and a signal line 203 and is prepared 
in them rather than the 1st example, this 
is because the electric shielding effect 
was heightened further. 
[0070] 

[Effect of the Invention] As explained in 
detail, as mentioned above, the active 
matrix type liquid crystal display 
element of this invention By having a 



wrap black matrix with a sufficient 
precision, the gap and TFT between the 
matrix wiring and the pixel electrodes 
which consist of the scanning line and a 
signal line The problem of generating 
with the poor display of the liquid crystal 
display element which solves the problem 
of a fall of the brightness of a display 
pixel, and originates in time delay 
energizing and the malfunction of TFT is 
solved, and realization of the 
high-definition image display which 
suppressed generating with a poor 
display with sufficient brightness is 
enabled. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The plan showing the display 
pixel portion of the active matrix type 
liquid crystal display element of the 1st 
example concerning this invention. 
[Drawing 2l The cross section which 
meets the A B line of the display pixel 
portion of the active matrix type liquid 
crystal display element of the 1st 
example concerning this invention. 
[Drawing 3] The plan which looked at the 
active matrix type liquid crystal display 
element of the 1st example concerning 
this invention from the transparent 
insulating-substrate side made from a 
quartz. 

iQrawi n g 4] The plan showing the pixel 
portion of the active matrix type liquid 
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crystal display element of the 2nd 
example concerning this invention. 
[Drawing 5l The cross section which 
meets the A B line of the pixel portion of 
the active matrix type liquid crystal 
display element of the 2nd example 
concerning this invention. 
[Drawing 6l The plan showing the pixel 
portion of the active matrix type liquid 
crystal display element of the 3rd 
example concerning this invention. 
[Drawing 7l The cross section which 
meets the A-B line of the pixel portion of 
the active matrix type liquid crystal 
display element of the 3rd example 
concerning this invention. 
[Drawing 8l The plan showing the display 
pixel field portion of the conventional 
liquid crystal display element. 
[Drawing 91 The cross section which 
meets the A-B line of the display pixel 
field portion of the conventional liquid 
crystal display element. 
[Drawing 101 the TFT substrate 800 and 
the opposite substrate 900 countered and 
prepared in this are shown - a part an 
ellipsis **** view 

[Drawing 111 The cross section of the 
opposite substrate 900. 
[Description of Notations] 

100 ■• Transparent insulating substrate 
made from a quartz 

101 - TFT 

102 Layer insulation film 

103 - Signal line 

104 Scanning line 



105 *- Pixel electrode 

106 ■• Storage capacitance 

107 - Storage -capacitance line 

108 - Black matrix 

109 - Silicon-oxide film 

111 - Barrier layer 

112 - Gate insulator layer 

113 - Gate 

114 ■■ Source 

115 - Drain 

121 - Edge by the side of the source of a 
barrier layer 

.122 Interlayer connection electrode 

123 - Protective coat 

131 Edge of a gate insulator layer 
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SriftECVDjfeCJ: OfiKBt-LT 60oa-C24BSH|tf>B*Bfifc 
ftS*fc©t>,./^-^^UjSttil 1 lSr#6. 
Crofl&ttJBl 1 1^7-7 1 l 4ffi!l^flSI8Bl 2 Ittgfll 
**1 0 6roBffii LT«v^feix6J:5C S?l^fi«S 
1 0 7i»ifii"r5J;5trjBfiKi-* o ^ITC^Mll 
1 loaaB^»i(Mb»lwJ:9y->lftlW)|l 1 2«r»A 

50 [0 0 5 6] lk\-M!£CVDmz£V)g,%*£ki/})*> 
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(poly-Si) JMSr/SJlu Ztit:s<#—^yi, 
Ty- b 1 1 3, jfeSEHl 0 4. SfRSUUftl 0 7» 
/&-f£ 0 SttJi 1 1 1 fcfcM^y&AffiXnS! K— 
^h"C&S» (P) SrflT*>i&^ y^lHMt/K 

[0057] m^mmmmmi 0 2Ht»>^> 

(Si0 2 ) IriECVD&ia^m £?>(ciliifi 
mmi 0 5 t LX I TOJH^^^-/^ y v^fel^J: 

-toiler (Al) b?*J* (Cr) <*> 

2««^e>isfs-§-«n o s^xx/mmmmmmi 2 

[0 0 5 9] -tLXiHfeO±»^*Sr«5 J;5fcS i 
N x fl*&fc6«Sffltl 2 3^ /7XvCVDM^ 

x»/dii-a. 

[0 0 6 0] Z<D£v{Z#mMM<DT?T<>{7-? y 

[0 0 6 1] (^Jfi«2) H4Wt*3SMoB2 05Hftfl»J 
^i-¥fl&EU Sl5f4^tfDA-Bj»lr«5»rMig-cfc5 0 

^ *s»ia^*^<D«:^w3i?&#&^ lxv 

[0 0 6 2] #*J60i|i©T F Tat£OX^!i*»#£)Ji 
13 5 tc^i- J; o |r x T«a»e>IWl;i;&3&K891lft 
!SSfi2 0 0±fcl, *je*->y ay (poly-Si) 
a»e>*6TFT0>j£te»2 1 1, y-Hfti»IBl2 1 2, 
fi«St(0**Sft^y a> (poly-Si) fabtiZV 
"h2 1 3*3J:tfife3M*2 0 4, «nt&fUR2 0 2* I 

TOOJ:5<cawa:«^e>4eiij3ll««2 o 5. 

(Al) fc^oA (Cr) <D 2jBtt£d>&&£ft^Jji2 
0 3££tfffn&R««2 2 2. SiN 2 ^e>*S«H 
i2 2 3, ^y (Ti) ^y^*^ry ( W) f £if(D 

1X^77^-7 by y 2*2 0 8&Mf$£tiX\,^Z> 0 
:^7j/^hy y ^2 0 8©fili 200nm£: L 
fc„ ^/c^^2 2 3(D^$|^ 300 nm£ Lfc 0 

[0 0 6 3] Z<D£?\ZTFTmtii<Dm±m\^m£tl 
t^yyf-rbV y*X2 0 8 <D¥ffiWfc«ttfi* [§J 4 
t-^-t-J:5(C li*«:«2 o 5 iT5 L,c5BBKt*3J:t/TF 
T2 0 1 Srav\ !6>oliF*fl;ffi2 0 5*5±t/*^t|S2 0 
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X\ ®3RBffi2 0 5td»LTO|IBPifB^BBp*tt40% 

^±^ffl3^fcigp n nft/^l;^^:^^tX^-5 0 
[0 0 6 4] *fc, «**2 0 3 4:iB3?m«2 0 5i:«D 

t$<d?u* b~-?\z&m-fz>mmnM2 oston&sah 

M\Z^x\^fyy^^ by y?*2 0 8 fc«EES:l=Pfti 

l*< i: t®3isffi2 o 5 (omit^mmno. s %£&o 

1t 0 CtU*. *2<Z5HJfi0IJfl5^7y^-^ y ^^^ 2 0 

s tmmmm 205 ** *t«8*ii 2 0 3 ^* 1 <ommm 

[0065] (^ib« 3) b 6 wiP^wi 3 (omrnm 
err* 3 ?*-?-* by v9*Mfo&wm*<»mmim* 

1-. wm®m%mm^tzMjg<DT?Tjy-? by 
sffifla^as^Sr^Lxi^. 
[0066] zomsommmizte^xn, -j?*?*-* 

hy2/**3 0 8fijfelU*3 0 4, «t»3 0 3^64 

b y 3/^7Ei*5j;tJ(TFT3 0 1 J; (3 *>JJf T\ 
^oI*t«3 0 5 <fc 5 <>TJiOffi:«fcaE«SitTt^ 

* LXi(D?ffi«j«fl, If^ttffi 3 0 5 }f b L 
OBIK*5J:UtTFT3 0 1tav\ ^OlT*«ai3 0 5 
*5 J:tf*3S* 3 0 4 KB 5 £ t <D4i* J: 5 4»ttfcEtt 

ay b?x hlt^fiT*4ro»»©4v^Hrt-c* 
^-tffitt l//m^TX% W*«*3 0 5fc»UXfl5WP 

(nmm^^i/by* hit^®T^MixX. 

^LXV^5o 

[0 0 6 7] *^J£«|<0T F TS«0«^|iiiRffl5>oJI 

10 ftifi3 0 0±|:*jBi^j| 3 y (poly-Si) 
&45TFT©fitti3 1 1, y-HftiBtjg|3 1 2, 
Stt^^ffifl^y ay (poly-Si) ^^/^^y- 
h3 1 3*5±tf*aE«3 0 4. JIRHfilUll3 0 2 % TAo 

$ (ad ^Pi. (cr) <d 2mmm*btzzi8*m 

3 0 3, SiN x ^f>/^IF«l3 2 4, 
(Ti) (W) tt^OAJRKSfctttft 

b(Di/y^ Vmfrbtfi&XXMt LX<D?7y?-T b 
y f^3 0 8, S iN x ^6ftft«8l[JBl3 2 3, ffR 
^1S3 2 2 i:-ft:»fiRSJxfci TO roj:5 4awm 
3 ffi^e>*Siffi*fl;ffi3 0 5&J8gL£tix\*>Z> 0 
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[0 0 6 8] :^7S/^t hV y#X3 0 8 Off S ft- 
200nm, (SSIK3 2 3 *5«tt/Ji|ffli|feftJK3 2 4 OffS 
ft-tix-Pti 200nm£ Ljfc„ 
[0069] ^7^^-7hy;y^^3 0 8#±ffi(J5j; 5 

2 0^J6«J:5t*e>li(S«Lfe 0. 4% 

£fc c .Ctitt, ^2coHffl^tJCD^y y^-e hV y?X2 

0 8riSK*H;fii2 0 5*3 J: 2 0 3 1 co^ffi 

[0 0 7 0] 

imi) <omi&&i<DT & 7 4 hy 

[m 2 ] ^^m\^m&m\<DmMm<oT?'rs(zf-Th}) 

OTSBB. 

10 3 J *5BMtci«SSBl ©HJfi^r^^-f ^ h y 
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[[2)6] 3 wH»|^7^ f y v ^y 

[H7] *%miz&z>n3(DmMm(D7?Tjy^ bv 

[138 1 ^SeoiKfiS^Si-^oS^ffiiliaJKa^Sr^-t- 

10 B*t»5»B5H. 

IB10] TFTSfiSOOh wixl5:3#rtlLTRtt6- 
*i5*hp]£tE9 0 0 Sr^+— fflj^iS|*aig o 
[Hill] ttfa^fa 9 0 0 oogfrsa 

i o o -^«awi6as*E 

10 1 -TFT 

i 0 2"-mmmsm 

10 3-HB** 
20 1 0 

i 0 

i 0 7-sstti 

1 0 8-^7y^-7 h y 
1 0 9-*>!l3yi 
l 1 1 -J&ffiJi 
1 1 2-y- hftftR 
1 1 3-y- h 

i i 4 — * 

115 — K^V 

30 121 -sttjioy— ^«^as-» 

1 22...ITOig 

1 2 3-ft3I 

1 3 1"-^-h|ft»B!0«ltt 




(8) 



#BS¥5- 1 8 115 9 




[B5] m6] 




